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0~03HA4EHH~ 4ACTO YnOTPE5n~EMMX CHMBOnOB H 
CnOBOC04ETAHI1i'l 

t. L - AH<J>$epeH~I1a11bHbl~ onepaTop c 
L = d2 /dx2 + V(x). 

2. (K - 11HTerpa11bHbli1 onepaTop BI1Aa 

noTeH411a11bHO~ ~YHK411e~: 

b 
{Ky = (K(x, x')y(x')dx '. 

8 
b 

3. fOK- RAPO 11HTerpa11bHoro onepaTopa JGK = JG(x,x")K(x",x')dx". 
8 

4. HY - HHTerpa11bHoe ypaeHeHI1e. 
5. AY - Al1¢$epeH4Ha11bHoe ypaeHeHI1e. 
6. 11AY - HHTerpOA11¢$epeH411a11bHOe ypaBHeHHe. 

1. METOA PEAYKUHH HAY K HY HAY 

B HaCTOR~ee epeMR paapa6oTaHbl AOCTaT04HO 3<1>$eKTI1BHble MeTOAbl 
411C11eHHOro peweHI1R AY 11 HY /eM., Hanpi1Mep, /1,2//. no3TOMy, Kor­
Aa pe4b 11AeT o peweHI111 HAY, ecTecTBeHHO, Ha116o11ee npocTo~ nyTb -
~~~~7~7~~n ~D~~•n ~•u K ~~w~HHn n~ 111111 AY. MeTOA cBeAeHI1R HAY 
K HY 11 AY cocTOI1T B C11eAy~~eM. 

PaccMOTPI1M 1111He~Hoe HeOAHOPOAHOe HAY c11eAy~~ero B11Aa: 

Ly + Ay + {Ky = F', /1.1/ 

c 3aAaHHbiM11 KpaeebiMH /111111 Ha4a11bHbiMI1/ yc110BI1RMI1. AonyCTI1M, 4To 
HaM 113BeCTHa ~yHK4HR rpi1Ha G(x,x') A11R onepaTopa L. 0Ha YAOB-
11eTeOpReT ypaBHeHI1~ 

(L + ..\} G(x, x ')= 8(x- x'). /l. 2/ 

TorAa HAY /1.1/ MOmHo nepe~OPMY11HpoeaTb B HY BHAa 

Y + {Ny = r. /1.3/ 

rAe 

N = ro K, r = roF . /1.4/ 

Tenepb ,qonycTI1M, 4TO R,qpo HAY K(x, x') npeACTaBI1MO /111111 an­
npoKC11MI1pyeMo C 3a,qaHHO~ T04HOCTbfJ/ B BI1Ae KOHe4HO~ CYMMbl: 

l •J:, ... ..... ~ <! ~ J 

'•""': ,, "" .• ,ii>.'IJ~ntl 

·~ 
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N' 
K(x, x ') = l -an ¢ n (x) 1/Jn (x '). 

n= I 

/1.5/ 

noACTaan~~ /1.5/ a /1. 1/, nony4HM AY: 

N 
Ly + l -dn ¢n = F, 

n=l 

/1 .6/ 

3AeCb 

b 
dn = fl/Jn(x')y(x')dx'. /1.7/ 

a 

5yAeM HCKaTb peWeHH~ /1 .6/ B BHAe CYMM~ N + 1 HeH3BeCTH~X ,yHK-

41-11-1: 

N 
Y =Yo + l d y • n=l n n 

/1.8/ 

KOTOpble HaXOA~TC~ KaK peweHH~ ypa8HeHI-1~ 

Ly
0 

= F, Ly n =- cpn (n = 1,2, ... N). 
/1.9/ 

Ko3$$H41-1eHT~ dn YA08neTaop~~T cHcTeMe anre6paH4eCKI-1X ypa8He­
HH~ 

N 

l dk 3nk = bn, 
k=l 

rAe 
h 

Bnk = onk - (l/1 (x')~k (x')dx', 
a n 

b 
bn =(Yo (x)l/J0 (X)dx. 

a 

/1.10/ 

/1.11/ 

TaKHM o6pa3oM, ecnH HMeeT MeCTO /1.5/, TO HAY /1.1/ CBOAHTCA K 
cHcTeMe Heca~3aHH~X AY /1.9/ 1-1 K CHCTeMe anre6paH4eCKHX ypa8He­
HH~ /1.10//3/. 

3AeCb M~ paccMOTpenH A8a nyTH peweHH~ HAY: /I/ ~1AY C8enH K 
HY; /II/ HAY c8enH K ~y 1-1 cHcTeMe anre6paH4eCKHX ypaeHeHH~. 
MeTOA /II/ 6onee npOCT, OAHaKO OH npHMeHI-fM TOflbKO B Cfly4ae, Kor­
Aa cnpa8eAfli-180 npeAcTaaneHHe /1.5/. B cny4ae 4HCneHHO~ peanH3a-
4~-'~~-'~ MeTOAa /I/ M~ CTaflKH8aeMC~ C He06XOAHMOCTb~ peweHHA ypa8He­
HHA /1.2/. o- 'yHK4HA 8 npa80~ 4aCTH /1.2/ C03AaeT 6onbWHe He­
YA06CT8a npH 4HcneHHO~ peanH3a4HH MeTOAa· B HacTo~~el:i pa6oTe 
npeAnaraeTCA MeTOA peweHH~ HAY /o6o3Ha4HM era 4epe3 /III//, 
C8060AH~~ OT yKa3aHH~X HeAOCTaTK08. OH ~en~eTC~ c8oeo6pa3HO~ 
MOAH$HKa41-1eH MeTOAa /I/. CyTb era COCTOHT 8 cneAY~~eM. 
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PaccMOTPI-1M HAY 

h 
(L(x) + A) y(x) + ( K(x, x ') y(x ) dx '= F(x) /1. 1a/ 

a 

c KpaeBbiMI-1 ycnoBI-'!AMI-1 y(a) =A, y(b) = B. PeweHI-'!e /l.la/ 6yAeM 
1-'lCKaTb KaK peweHI-'!e HY BHAa 

h 
y(x) + ( N(x, X') y(x ') = f(x). /1. 3a/ 

a 

YpaaHeHI-1~ /1 .Ia/ 1-1 /1.3a/ Ae~CTBI-1TenbHO cosnaAa~T Ha peweH1-1~x. 

ecn1-1 N(x, x') 1-1 ~x) 6YAYT YAOBneTaop~Tb ypasHeHI-1~M 

L(x) f(x) + A f(x) = F(x), /1.12/ 

(L(x) + A) N(x, x ') = K(x, x ') /1. 13/ 

c KpaeBbiMI-1 ycnoa1-1~MI-1 f(a) =A, f(b) = B , N(a, x ') = N(b, x ') = 0 
npl-1 a <X'< b. 8 3TOM MO>KHO y6eAI-1TbC~ B pe3ynbTaTe HenocpeA­
CTBeHHO"ilt nOACTaHOBKI-1 y =- (Ny + f B ypaaHeHI-'!e /1.1a/. 

Cs~3b MeTOAOB /I/ 1-1 /III/ a~pa>KeHa a 'opMynax /1 .4/. Ae~cT­
BI-'!TenbHO, YMHO>KI-18 npa8yC 1-1 ne8y~ 4aCTI-1 ypa8HeHI-1A /1.2/ Ha $YHK-
41-1~ K(x~ x') 1-1 npoHHTerpl-1p08a8 no nepeMeHHO~ x', nony41-1M 

(L(x) + ),){((l(y y')f((v' v''\i!v'\ 
' • " , ---.I 

UF- .p~'-"\ 
--\6'"'' "~ I, ~~·D y~d~H~HHC I I. lj/. 

AHanorH4HO, YMHO>KI-18 /1.2/ Ha F(x') 1-1 npoHHTerpHpo8a8 
no x ', nony4HM /1.12/. EcnH ~APO K (x, x') Mo>KeT 6~nb npeA­
cTa8neHo B 8HAe /1 .5/, TO 

N 
N(x, x ') = - l any n (x) 1/Jn (x '), f(x) = y 

0 
(x). /1.14/ 

D3 J 

B 3TOM cny4ae HY /1.3/ npe8pa~aeTc~ 8 anre6pa1-14ecKoe ypa8HeHI-1e 
/1.10/. TaK ycTaHa8nH8aeTcA C8A3b MeTOAOB /II/ 1-1 /III/. 

3~eKTI-18HOCTb MeTOAa /III/ HaXOAI-1TCA 8 npAMO~ 3a8~1CI-1MOCTI-1 
oT 3''eKTH8HOCTI-1 npHMeHAeM~x MeTOA08 AnA peweHHA AY 1-1 HY. B 4acT­
HOCTH, An~ peweHHA HY /1.3/ MO>KHO npHMeHATb 1<1Tepa41-10HH~e MeTo­
A~/4/. EcnH HY /1.3/ pewaTb 1-1Tepa41-10HH~M cnoco6oM, TO HeT Heo6-
XOAHMOCTH pewaTb /1.13/ np1-1 Ka>KAOM X'. B 3TOM cny4ae A0CTaT04HO 

HaHTH 'YHK4HIO R
0 

(x) = ~N(x, x '}y(n) (x) dx' KaK peweHHe ypa8-
a 

HeHHA 

(L(x) + A) R
0 

(x) = II,. (x), /1 .15/ 

h 
rAe Il,.(x) = fK(x, x')y(n)(x)dx'. 3AeCb y(n)(x) - peweH1-1e 

a 
HAY nocne n -~ HTepa41-11-1. 
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2. PEWEHI1E 11,/J,Y HA CD6CTBEHHbiE 3HA4EHI1fl 

PaccMOTPHM 11,/J,Y Ha coficTBeHH~e 3Ha~eHHR BHAa 

<IJ 
1
- (y, A) = Ly + .Ay + (Ky = 0 

Ha HHTepeane (a, b] C rpaHH~H~MH ycnOBHRMH 

<ll2 (y, A) = y; (x) + A(A) y(x) = 0, (x = a), 

<ll
3

(y,A)=Y;(x)+3(A)y(x)=0, (x=b) 

H C ycnOBHeM HOpMWpOBKH 

<ll4(y, A)= fy 2(x)dx- 1 = 0. 

12.1 I 

/2.21 

/2.31 

3aAa~y 12.11-12.31 fiyAeM pewaT·b MeTOAOM HbiOTOHa-KaHTOpoeH~a/ 5/, 
C noMOIJibiO KOTOporo HenHHej;!HyiJ 3aAa'-ly 12.11-12.31 MO~HO CBeCTH 
K nHHe~Hoj;i HeOAHOPOAHOj;i 3aAa~e Ha Ka~AOM ware HTepa~HH: 

<fl.'( ') (y , A )~(y, A)= -<fl. (y , .\ ) (i = 1,2,3,4). 
1 y ,1\ n n 1 n n /2.41 

(y
8

, An) - peweHMe, Haj;IAeHHoe Ha n-M ware HTepa~MH. EcnM CXOAM-
MOCTb npo~ecca o6ecne~eHa, TO npM n .... "" (Yn, An) .... (y ~ ,\*), 
rAe (y*, A*) - peweHHe 3aAa~H 12. 11-12. 31. 4To6~ o6ecne~YITb 
Vl"'\r'\1"\IIIH:n rvnntAt.A,.,rTL /a nn!:III.I'TIAtJQrLI'IAV ~:l!M::IIJ!:IIV ~TI"'\ '<-£:: IATQn!lllllAI'A/ 

- .--. . .- . . - -
HeOfiXOAMMO HMeTb XOpOWO nOAOfipaHH~H cneKTp Ha~anbH~X 3Ha~eHHH M 
$yHK~Hj;i. npM B~~McneHMM Ha~anbH~X AaHH~X AnR 3aAa~ TMna 12.11-
12.3/ MO~HO YICnonb30BaTb pe3ynbTaT~/6/. 

noACTaBnRR RBH~H BHA $YHKUMOHana Yl3 12.11-12.31, nony~MM 

L~y + ~.Ay + My + (K~y = -<ll1 (y, A), 

~yx' +A)._ ~.Ay + A(A)~y = -(y~ + Ay)i x=a, 

/',.y x' + B A ~.Ay + B( ,\) ~Y = -(y: + By) I x= b ' 

2 fy ~y dx = -( (y 2 - 1). 

npeACT aBHM ~y B cneAYIOIJieM BY!Ae: 

~Y = vo + /lv. 11 = ~,\. 

113 12.51-12.71 nony~HM cneAYIOIJIHe ypaeHeHMR AnR v0 , v, 11: 

4 

12.51 

12.61 

12.71 

12.81 

Lv0 + Av0 + (Kv 0 = -<ll 1 (y, A}, v~ + Av
0 

= -<IJ
2

(y, A) (x =a), 12.91 

v~ + Bv0 = -<IJ
3

(y, A) (x =b); 

L ' (K , ·A A, ( ) , n /2. 1 Ol V+"V+ V=-y, V + V=- Ay X=a, V + V=-BAy (X=b); 

(2 (yv
0 

+ 2(yv/1) = -([y 2 - 1). 
12.11 I 

YpaeHeHHe 12.91 MO~Ho 3anHcaTb KaK 
ypaeHeHHe AnR z = v0 + y: 

OAHOPOAHOe Kpaeeoe 

Lz + Az + (Kz = 0, z ~ + Az = 0 (x = a), 

z ~ + Bz = 0 (x = b). 

KaK H3BeCTHO, OHO HMeeT TOnbKO TpHBHanbHOe peweHHe Z 
o6pa3oM 

vo = -y. 

12.121 

0, TaKHM 

/2.131 

11,/J,Y 12.101 eCTb nHHeHHOe HeOAHOPOAHOe ypaeHeHHe BHAa 11. 11. no-
3TOMy AnR peweHHR 12.101 6yAeM npHMeHRTb MeTOA, onHcaHH~H e 
pa3Aene 1. 

Konb CKOpO HaHAeH~ $yHK~HM v0 M V, M3 ycnOBMR 12.111 Haxo­
AMM eenH~MHV ~=~~ TaK~M nnn~~nM rnrn~ru~ I? Q/ 

~y = v 0 + 11v = -Y + ~Av. 12.141 

B ypaeHeHMRX 12.51-12.7 I (y, ,\) RBnRIOTCR Ha~anbHbiMH npMfinH~eHw 
RMH AnR ll -j;i MTepa~MM; Ofi03Ha~MM MX COOTBeTCTBeHHO ~epe3 (Yn, An). 

PewaR ypaeHeHMR 12.91-12.111, HaXOAMM ~Yn, ~An. TaKHM 
o6pa30M, HMeeM B03MO~HOCTb onpeAenMTb Ha~anbH~e npMfinM~eHMR AnR 
cneAYIOIJieH, n + 1- H, MTepa~HM: 

yn+ I = Y n + ~Y n ' An+ I = An + ~An • 12.151 

3. PEWEHI1E 11,/J,Y B 06nACTI1 HEnPEPWBHOrO CnEKTPA 

npeAnono~HM, ~TO 11,/J,Y 

Ly + k2 y + (Ky = 0 13.11 

MMeeT TaKHe onepaTOPbl L M {K, AnR KOTOp~x npH k 2 2: 0 CyllleCTByeT 
HenpepbiBH~j;i cneKTp. TorAa MO~HO C$OpMynMpoeaTb cneAYI0IJIYI~ 3aAa~y 
lpacceRHMRI: HaHTH peweHMR 13.11 AnR 3aAaHHoro k220 c Ha~anb­
HbiMM YC110BMRMH 
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y(O) = 0, y; (0) =c. /3.2/ 

C - np0~3BOnbHaR KOHCTaHTa, OnpeAenR~~aR HOPM~POBKY peweH~R. 

BbiAen~M e noTeHt.~~ane /3. 1/ KopoTKOAeHCTBY~~~e (Vk) ~ Aan.bHo­
Aei1cTey~~~e (VA) 4neHbl 

V(r) = V iJ. (r) + Vk (r), /3.3/ 

a onepaTop (K, 6yAeM nonaraTb, Aei1cTeyeT e orpaH~4eHHoi1 ofinacT~ 
(r s R ). 06oaHa4~M 4epea F(r) ~ G(r) perynRpHoe ~ HeperynRp-
HOe peweH~R H,D,Y 

Ly + k 2y +VA y = 0. /3.4/ 

C y4eToM peweH~i1 /3.4/ ac~MnToT~4eCKoe noeeAeH~e peweH~R /3.1/ 
MO~HO npeACTaB~Tb B B~Ae 

y( r) = a(k) [cosO(k) F ( r)- sino(k) 0 (r)). /3.5/ 

3AeCb a(k) , o(k) - aMnn~TYAa ~ ¢a3a pacceRH~R, OTHOCR~aRCR K 
KOPOTKOAeHCTBY~~ei1 4aCT~ V(r) ~ (K. 

3aAa4y /3.1/-/3.2/ MO~Ho pewaTb e Tpex paan~4H~x nocTaHoe­
Kax /7/. B HacTOR~ei1 pa6oTe Mbl 6yAeM np~MeH.RTb MeTOA 3 ~a/7/. 
CyTb 3Toro MeTOAa cocTO~T e nepe¢opMyn~poeKe 3aAa4~ Kow~ /3.1/­
/3.2/ e Kpaeey~ 3aAa4y T~na /1.12/-/1.13/: 

y(O) = 0, y(r) \,= R = c, /3.6/ 

rAe C - KaK ~ npe~Ae, np0~3BOnbHaR KOHCTaHTa. np~ 3TOM HOPM~poe­
Ka peweH~R onpeAenReTCR C T04HOCTbn AO ¢YHKLI~~ 

f(r) = cos8(k) F (r)- sin8(k) G(r). /3.7/ 

npeAnonaraeTCR' 4TO r = R He RBnReTCR HyneM ¢yHKL.1~~ /3.7/. 

nocne Taro KaK peweH~e HAY /3.1/ Hai1AeHo, c noMo~b~ ~aeecT­
HbiX ¢0pMyn 

az (k) = [(G (r) ~ - ky _g_ G(r)) 2 + (F(r)y , - kF '(r) y 21 I k. 
dr dr r r 

F (r)y; - ~!{_~]..:_ l (r = R) 
o(k) = arctg 10 (r)y,' _kG~ (r)y 

HaXOA~M a(k) ~ o(k). 

6 

ll 

l 

4. nPHnOJKEHHE 

MeTOA peweH~R n~Hei1Horo HeOAHOPOAHoro H,D,Y /1.1/ c aaAaHHbiM~ 
Kpaee~M~ ycnoe~RM~, on~caHH~~ e pa3Aene 1 /MeTOA /III//, cpae­
H~TenbHO npOCTO MO~eT 6b1Tb pean~30BaH B B~Ae Bb14~Cn~TenbHOH npo­
rpaMM~. B HacTOR~ee epeMR 6~6n~oTeK~ MaTeMaT~4ecKoro o6ecne4e­
H~R 3BM COAep~aT AOCTaT04HO XOpOWO pa3pa6oTaHH~e nporpaMMbl ,lJ,Y 
~ HY, no3TOMy, ~cnonb3YR MeTOA /III/ ~ o6pa~aRcb K 6~6n~oTe4-
Hbli"1 nporpaMMaM peweH~R AY ~ HY, cpaeH~TenbHO npocTbiM cnoco6oM 
MO~eT 6b1Tb Han~caHa nporpaMMa 4~cneHHoro peweH~R HAY T~na /1 . 1/. 
B 3TOM COCTO~T YA06CTBO B npaKT~4eCKOH pean~3al.l~~ MeTOAa /III/. 
np~MeHeH~e MeTOAa npeACTaBnReTCR Ha~6onee t.~enecoo6pa3H~M ~ B TeX 
cny4aRx, KOrAa nonbaoeaTenb y~e ~MeeT MeTOA ~ nporpaMMY peweH~R 
AY c AOCTaT04HO cno~HbiM onepaTopoM, HO cTonKHyncR c Heo6xoA~­
MOCTb~ BKnn4~Tb e ypaeHeH~e ~HTerpanb~~i1 onepaTop. 

Hano~eHH~H MeTOA /III/ He TOnbKO np~MeH~M,HO ~ 3¢¢eKT~BeH AnR 

4~cneHHoro peweH~R HAY c c~HrynRpHbiM RAPOM e ~HTerpanbHOM onepa­
Tope, nocKOnbKY e peaynbTaTe peweH~R AY B~Aa 

LN= K /4.1/ 

nony4~M Hec~HrynRpHoe AOCTaT04HO r naAKOe RAPO N (x, x '). Ha p~cyH-

Ke np~BeAeHbl Kp~e~e fk(X)= K(x,xc), fN(x) = N(x,xc), rAe 
xc- cepeA~Ha aaAaHHoro oTpeaKa [a, b]. B /4.1/ onepaTop L ~Me­
eT B~A 

d2 
L = -- + A+ 2/ (1 + exp((x - 3)* 0.3)), 

dx2 

a RAPO 

K(x, x ') = ln 1-~~~ 1 . 
x- x' 

/4.2/ 

/4.3/ 

n~H~R X= X '(x '= Xc) ~MeeT norap~¢M~4eCKYIO OCOOeHHOCTb. B 4~c-
neHHbiX pac4eTax RAPO K(x,x') Ha n~H~~ oco6eHHOCT~ aaMeHRnocb 
Ha RAPO K(x, x + 5). Kp~Bble fk(x) , fN(x) np~BeAeH~ AnR paan~4-
HbiX l) ( l) I = 1 o-2' 02 = 1 o-6' 03 = 1 o-IO,. KaK B~AHO ~3 p~cyHKa' 
fN (X) He ~MeeT OCo6biX T04eK. TaK~M o6pa30M, K RAPY ~ (x, X') MO-
ryT 6b1Tb np~MeHeHbl o6b14Hble ¢opMynbl ~HTepnonRl.l~~. · 

B np~BeAeHHOM np~Mepe c~HrynRpHaR T04Ka RAPa /4.3/ Mo~eT 
6b1Tb ycTpaHeHa. ,D,ei1cTe~TenbHO, Bbl4~cn~M ~HTerpan e ~HTepeane 
[x - 8, x + 51 : 

1(8) = (ln fx- x 'I y (x')dx '. /4.4/ 

AnnpoKc~M~PYR e aaAaHHOM ~HTepeane peweH~e y(x) non~HOM ~ nonb­
ayRCb Ta6n~4Hb1M~ ~HTerpanaM~ B~Aa I/Ta6n/ = (~zzndz, nony4~M 

liml(8) = 0. 
s-.o 

/4.5/ 
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/((x,xc) <;i, 
60 

30 

B Ta6n.1 ~ 2 np~seAeH~ peaynb­
TaT~ nposepK~ MeTOAa /III/ B 
4~CneHHbiX 3Kcnep~MeHTaX. ny4WaH 
nposepKa MeTOAa - 3TO cpasHeH~e 
C aHan~T~4eCK~M peweH~eM. C 3TOH 
~enb~ nposeAeHo cpasHeH~e aHan~­
T~4ecKoro peweH~H ~ peweH~H no­
ny4eHHoro 4~cneHHO HAY B~Aa /1.1/ 
c onepaTopaM~ 

d2 
L= dx2 +V(x), V(x)=-x2 , A=O, /4.6/ 

25+ K(X,Xc) $"', 

K(x, x ') = cosx cosx '- sinx sinx ', I 4. 7 I 

F(x) = -sinx + V(x)sinx + ((1-cos2R)cosx+ 

15 
+ (sin2R/2 - R) sinx) 12 /4 · 8/ 

c rpaH~4H~M~ ycnos~HM~ 

5 

j ~~~ Y( 0) = 0, y(R) = sin(R). /4.9/ 

'I 8 

HAY c onepaTopaM~ /4.6/-/4.8/ ~ rpaH~4H~M~ ycnos~HM~ /4.9/ ~Me­
eT aHan~T~4eCKoe peweH~e 

YA (x) = sin(x). 
/4.10/ 

np~ pac4eTaX ~CnOnb30BanaCb paBHOMepHaH CeTKa yanoB Ha 0Tpe3Ke 
0 ~ r ~ R , rAe R = 8 , c waroM h = 0, 1. 

3aAa4a annpOKC~M~posanacb KOHe4HO-pa3HOCTHOH rpaH~4HOH 3aAa-
4eH C ~CnOnb30BaH~eM TpeXT04e4HOH C~MMeTp~4HOH pa3HOCTHOH CXeMbl 
T04HOCT~ nopHAKa 0 (h 2 ). 

AnH peweH~H AY B~Aa /1.12/-/1.13/ np~MeHHncH MeToA nporoH-
K~/1/. B Ta6n.1 np~BeAeHbl 3Ha4eH~H YA(x) ~ y

8
(x) -peweH~H, 

nony4eHHoro a pe3ynbTaTe 4~cneHHOH pean~aa~~~ MeToAa. B Ta6n.2 
- HecKonbKO co6cTseHH~x 3Ha4eH~H, nony4eHH~x Ha 38M AnH HAY c 
onepaTopaM~ 

L=..i:_ 2 
dx2 - x • /4.11/ 

K(x, x) = K0 /(1 + expj x2Li + expjx;x.:.i), K
0 

= 0,1. /4.12/ 

B Ka4ecTse Ha4anbH~x 6~n~ ~cnonb30BaH~ co6cTBeHH~e 3Ha4eH~H 
onepaTopa L /4.11/: 

8 

' 

Ta6mn~a I 

X 0,5 I,O 1,5 2,0 2,5 3,0 

JfA 0,4794 0,8414 0,9974 0,9093 0,5985 O,I4II 

lis 0,4784 0,8406 0,9974 0,9098 0,5991 O,I4I6 

X 3,5 4,0 4,5 5,0 5,5 6,0 

'JA -0,3507 -0,7568 -0,9775 -0,9589 -0,7055 -0,2794 
1 

1Ys -0,3504 -0,756? -0,9775 -0,9590 -0,7056 -0,2795 

Ta6Jmu;a 2 

llHCJIO Ha'l:aJI:hHHe Co6cTBeHHHe 

t 
llHCJIO Y3JIOB C06CTBeHHHe 3Ha'l:emm Herui3Ka. 

pememm 3Ha'l:emm w HTepa.Inm 

0 3 2,96!36 I,7. ro-7 I 2 

! I "' I~ QQAn~; ~?.m-6 I ?. 

I 
-

I r~.99403 2 7 3,4 • ro-5 I 4 

3 I 9 I I4,999II 2,6 • ro-B I 2 

4 I II I !8,99706 4,4 • ro-5 I 4 

Ly = -k2y, /4.13/ 

c TeM~ IKe rpaH~4H~M~ ycnoa~HM~, 4TO ~ AnH HAY: y(O) =, 0, 
y(X)--> 0 np~ X-->"". Co6cTBeHH~e 3Ha4eH~H /4.13/ ~aaecTHbl: 

k2 = 3' 5' 7' 9' 11 ' . . . . 
KaK B~AHO ~3 Ta6n.2, cxoA~MOCTb npo~ecca Hb~ToHa-KaHTopos~-

4a o6ecne4~saeTCH 4epea 2-4 ~Tepa~~~ /np~ 3TOM HesHaKa - npasaH 
4acTb HAY /1.1/- pasHa a- lo-s;. 
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RManeea P.M. 

MeTOA 4HcneHHoro peweHHR HHTerpOAH~epeH~HanbHoro ypaeHeHHR 
nyTeM peAYK~HH K HHTerpanbHOMy H AH~epeH~HBnbHOMy ypaBHeHHRM 

11-83-881 

npeAnO*eH 4HCneHHWH MeTOA peweHHR HHTerpOAH~epeH~HBnbHOrO ypaBHeHHR 
AnR 38A84H Ha Co6CTBeHHWe 3HB4eHHR H 38A84H pacceRHHR. CyTb MeTOAB COCTOH·r 
B peAyK~HH HCXOAHOrO ypa&HeHHR K HHTerpanbHOMy H AH~epeH~HBnbHOMy ypaBHe­
HHRM. PaCCMOTpeHa CBR3b ABHHOrO MeTOAB C H3BeCTHWMH MeTOABMH CBeAeHHR K 
HHTerpanbHOMy YPBBHeHH~ HnH K CHCTeMe HeCBR38HHWX AH~epeH~HBnbHWX ypaBHe­
HHH. MeToA npoeepeH a 4HcneHHwx 3KcnepHMeHTax. 

Pa6oTa BWOOnHeHa B na6opaTOPHH BW4HCnHTenbHOH TeXHHKH H 8BTOM8TH3a­
~HH OHRH. 

L~eHHe Oo~eAHHeHHoro HHCTMTyTa RAepHwx HccneAOBaHMM. AYOHa 1~8j 

Yamaleev R.M. 11 783-881 
A Numerical Method Solution of Integra-Differential Equation 
with Reduction to Integral and Differential Equations 

A numerical method for solving an integra-differential equation for 
the eigenvalue problem and scattering problem is presented. The idea of the 
method consists of reducing the initial equation to integral and differen­
tial ones. The relation of this method with ·the known methods of reducing 
to the integral equation or to a system of incoherent differential equati­
ons is considered. The method is tested in numerical experiments . 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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